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1. 2°|AH- SAilAH(£S)_1S 
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1020030020475 #^ <Qz\: 2003/8/13 

^1 S.i: feBl M.4^(CM0S logic process) ^ *M*|* nflo] 

i(base)^ ^H^Nbase), s]iHMi(Pbase) -g-^^ ^7>^^1 -f-<5><*] 7)<® BJT 

jicf 7fl«?l £ 7lE> ^ £ (control lability) -§--& 

(high voltage deep well) ^ (drive-in) <T^Hr ^l^f, ^"-f^sK L0C0S; 

local oxidation of silicon) ^-§r T^* r fe #31^-, LOCOS ^*3tr #7l al-JE. 

31 ^mofl 31«lHi ^ ^afloli ^-Tfl^, feej N « ^ P ^l-g- 

^ t^^Rr ^*Rr #7fl2r, #3 7flolH« ^^*>J1 NM0S/PM0S 

LDD &SL*z/IL^<*\-$ ^*Rr N+/P+ ^i/=5fl<?l^- * , 

4i^.i/=efl^] l^^l- ^^*>Jl, C0NT-PAD ^^A f ^>^o.^ 4**8 #711 «• X 

S. 5 

AlS-ri ^S^l^, Ufol§5} H^fl^li^ 
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^] 

AlS^s °l-g-tl: w]-ol§:^ B^l^E] ^1 2: w c v ^ {METHOD FOR MANUFACTURING 

BIPOLAR TRANSISTOR BY USING CMOS PROCESS} 



£ 2^ ^Hfl^ AlS.^ llAflif O)^ U\o}M-E} S^^l^Ei *)lS«<H^ 

£ 4 ^ 5. 5^ £ tJ}E^*l ^AH]ofl 4^ Ala^ £^ x |Af ol-g-^j- x3}o] 

£ 6a ^ £. 6b^r ^Al^ofl 4^ a] =SA|A f o] .§-*)- a]. 
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£ 7-&, 5. 6a ^ £ 6b*fl -g- t^*] *V ^AHjofl n^-a ^ofl o^}. 

°3 ^€ ^la.^ ^.-a- ^ BJT ^«H>i7> «V£*fl ^*>» M-eKA^ 



¥ «h£*|| M^l *flS iL4 ^Ml^l^r, o}^ZL 

(analog), ^ (power ) , RF IC ^ ic ^tJH A]~§-*}7l ^tr ES^i 

(CMOS process)!- oj-g-*!- tiM-g-ii)- e ^js^ofl sj-^V ^o]cf. 

^IH^S, ^ ^ H^fl^]^El(BJT; bipolar junction transistor)^ 3.^ H 
SH^l^ E i(M0S TR; metal oxide semiconductor trans istor)°H wl^fl *1^- ^ -^(current 
performance), ^£( speed) 31 ^ltl (grain) -f^^l o\^£^zl, 

RF IC ^^ofl Nt^ A>-g-£]ji oicf. 

ZL^dl, BJTSr Ajs.^ ^l^i (CMOS process)^] °l-§-tr ^AS*) , ^ 

5] S w.o] HW^eJ-ir CMOS ^3 £}2.^(DM0S ; double diffused M0S)2t 

^s^Rr ^ ^^5r 7l^-o] w]A]^(BCD ; Bipolar - CMOS - DMOS)^^- H 
AS. £lsfl ^ ^Kmanufacturing cost)7]- ^r^o] &tf. DMOS^ °1^2Kr -^^^r 

°1-§-^r°} M0SFET# ^H^-d} ji^ov ^a^*)- ^ofl <ajyv^ o_^_ Af-g-s^^ 



20-5 



1020030020475 «J* r : 2003/8/13 

<io> i la S. lbfe ^efl^l ^«V^o] X\s.^ °}-%-& *} Q ]WA H^*l^ 

<n> £ la dfl u}<4 ^J-o], PNP^^ ^^Sl #*]Ei (col lector Hlfe 

7)^-ofl yflol^(base)^ ^\u)^\ (emitter)fe m 1H1 

<12> ^jl, £ lb°fl £o] NPN^^r ^^^°] 7iS °lHEi (emitter)^, 

yfl^l^Cbase)^-, (col lector )7\ ^^tf. 

<i 3 > ^^,5. 2<H1 ^o], ^ S12ofl^ Jl<y-^ S£r H(high voltage deep 

well) ^ (drive-in) 
<w> ojo^A^ aej S14<HH ^^sKLOCOS; local oxidation of silicon) ^ 

<i5> i-M, ^ S16 ^ S18olH ( fee) N € ^ P ^tr ^, feel « <i 

^el^Vfe ^tb4. 
<ie> ^ (optional process).^ ^ S20<HH PIP, HR-^e) 

<i?> t},g- c^lS, ^Tjl S22 ^ ^7^1 S24<HH ^ 7flolH» ^*}JL NM0S/PM0S LDD i 

<is> °1<>H, cj-Tfl S26 #31 S30^1^ N+/P+ d^^/^ell^ *g^tr ^ , 4^^/ = 

sll ^ ^^e]l- ^^^fji, C0NT-PAD ES^^t t^W. 

<19> 14^, °1 si $ ^efl^l CMOS HS^lif ol-g.*V B JT B. 31*1^-1- *l]2:*l-fetil <&o] 

A 1^r 7l^(parasitic) ^Eflo} B JT^i 7ll^l(gain)2}- <?r^ * 7)t[ ^-^#0] ^o^tII 
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£4. H^l^E^ -g-g- ^-o> 7 > nfl-f ^RVS]^ ^^l^o) ^*>7fl 

3£ ^l£i fcsj HS^CCMOS logic process) ^ SlH^ll- «!Hi(base)S. 

GfltHM^CNbase), ^ «fl c] ^(Pbase) ^7^91 -f-*r°3 7]>$ BJT ^ Tfl*} 

^ 713- ^ ^ ( con trol lability) f-g- ^^o.^*) -g-g- S*- 

5U3. 

<2i> l^^l 4^- ^-^^ #sfl^ BJTS]-^ ^ ^^HM^ 

1- ^ l^l^Kheat budget) ^1 9X°]*\ ^m^SLS,^ ufl-<>- <^ 

slJl %H V £ BJT -iR3# ^ 5U^r ^is.^ H5.>*fli» ol-g-^V afol^ej- H^l^ 

<22> ^-7l<2f ^ ^-fc ^^}7] ^3 ^ ti>£^ 7) 

§al*Hr ^Tfl^f, ^71 te^l 7l^r v}H j7<y-o^ ^ ^ (high voltage deep well) 
^ (drive-in) ^*I^Rr ^r^l^r, ^"^sK LOCOS; local oxidation of 

silicon) ^*Rr #7flSr, LOCOS ^7} *V£*fl 7]%*\] °flwfl 

^ 3*1H^ ^*8*Rr #7)13-, ^e) N H ^ P ^, ^ 
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<l*is]<5Kr ^-8: ^*8*Rr €^ Tfloles. f% ^ sfZL NM0S/PM0S LDD ili/E 

ell^-l: ^*}^ ^-Tjlsq-, N+/P+ ^-2-^/^31^ H^tr ^, ii^/^.^1^1 

I^B]* ^WoL, CONT-PAD HS^l^l- ^*Rr 

-^—-3. ^ Als-i HS.^]^(CM0S process)* wHl^ B3H^Ei (bipolar 

transistor) a|]SlHi-§- ^l^tr^r. 
<23> ^*r, cf^- #3H1 f2t Sh£*H 7l# iflofl 

€(high voltage deep well) % ^ (drive-in) ^-g- 4^Rr #31^, 
LOCOS ^^-i: ^*|sVJl i~H, NM0S € ^ PMOS ^ fe3 l^e^Rr ^ 

^* ^*Rr ^1^, ^d^^ o.^ PIP14 HR-#e) # *v ^*g<5}^r ttW, 

?1HH» ^*Kn. <ffl»1)°l^/^«1M^» ^>^o. S ^<5Rr ^Tflfif, NM0S/PM0S 
LDD ^^tb -f , N+/P+ ^^.^/^efl<?I* ^^el-Ji, =lzJ{5L uH ^Sl^/ 

1^31- *r^tr ^ , CONT-PAD l^^ilit ^r^-^-S ^*Rr #311- £t#^ 
^^A^ *}5L+ 4^ (CMOS process)* <^l^-*b wV 0 !*^ H^^I^Bi 

(bipolar transistor) ^^^l: afl^tr^. 

^Hlr «^ €3$$)* tr^*Rr 34 Xl^m 

<25> E 3 ifl^U 74 ^ t^^l tir^^tr ^*HH n}-& *)2.±l ES^lit o]^-^- af 
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<26> 3E. 3 «HJ"*ltr -^HH <4€- HS-^li* o]-g-*V aVol^-ej- e 

<27> iE 4 £ 5fe l^^l «r^*ltr ^HH ^lSi El^if o].g.*V taj-o] 

<28> ..g. «v^o] 3. ^X|oflofl ofs 1 g > -f-UjEi (collector)^ fe Jltf H^xil^Oiigh 

voltage process) ^-g-°fl ^ttb D fl-r- S£r €(high deep junction well)* ^}-§-^rfe 

%o] w^^t}. zie] JL, tiflol^(base)^ ^1^^ (retrograde implant)* 

tr ^ fee} €( logic well)^ <I ^(thermal budget )# ^-g-^H *1H^ ^ ^ ^sl- 
°fl *m <^-i- ^-^Hl feel SS^aoii cg^o] 

^sj-l- £2.s>^cf. atb, ^MEi (emitter )fe fee]*} A 5. ^sg 
Q ^^l^KLOGIC LDD; logic lightly doped drain) ^ N+, P+ 3 th ^* r ^4. 



<29> £ 6a D ^ £ 6bfe fe wHi^tr nJ-E- ^lS.^ £i^]^f °l-§-tr «f 

<*» £ 6a^l JE.*]^ ae« S102°1M Jl^^l IfiOiigh voltage 

deep well) ^ (drive-in) ^-fr 

<3i> olo^ ( ^ S104°1H ^-^sKLOCOS; local oxidation of silicon) ^ 

0>\JL q-Ai, ^efl S 106°lH oflaflol^ ^ ^wflol^ ^.fr ^^fVcf. 

<32> zl^ji »4^i , ^ S108 ^ SIHtfH. fee) N € ^ P €* ^, feel 
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<33> ^-^ (optional processes. ^ S112*IM pip, HR-l-el ^-S] ^-§: ^ 

<34> rf-g- #7fl S114 5? #7fl S116<HH tIMh-I- <8^S}j1 NMOS/PMOS LDD 

i^^/£LEll°l-g- ^^>^ ^t^. 
<35> &7\] S118 #31 S122<>1H N+/P+ ^^.^/= ell^ll- ^, 

^ell^ ^^el* *r^*}aL, CONT-PAD ££^lit ^r^W. 
<36> £ 6h 6\] ti]-^ ^ol, >^ S 202<HlAi jioj-^ 3 i lB(high voltage 

deep well) ^ ^ (drive-in) *r«8«-tf. 
<37> ^ S204«^H LOCOS ^^}iL ^ S106°lH NMOS H ^ 

PM0S ^SRr ^^-i: ^^W. 

<38> zl^ji M-^, ^ .S208<M, l^ej^Rr ^-fr ^^*V4. 

<39> ^ o.s S2HHH pip, HR-^a) ^ ^-g- flcf. 

<40> cfo. cf 7 }] S> #711 S212 ^ #711 S214<*1H §e) 7lMH» ^^*>J1 ^H^/^tifl 

<4i> °]°]*], #711 S216 ifl*l ^-7^1 S222«1H NMOS/PMOS LDD 4i^^/-ELell#^; ^, 

N+/P+ i^^/=5ll#-i: ^*>JL, zz.e):n. M-^i 4i^>i/=5l]ol <i^e|« *r*83r ^, 
CONT-PAD £-*l-3-°S ^^tVcf. 

<42> £ 6b^l lEAltV a. ^Ajojlofl ES^IIi^ S2HHH °) 

PIP, HR-#sl -^sf ^ ^ofl o}*)- oflallol^o) 3. cg^g. ^ oio 
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«1H^ # >£5H] 711*1 (gain) ^ ^ BJT i*}^ (uniformity) ^ 

<43> JE 7^, 51 6a ^ £ 6b^l £ ^x%^\ w>^tr ^^1^^] ^} 

^ ^€ ^S.^ 5.3], :n°J- ^ BJT tqy>ci^7> av^^l M-Bl-vfl^ 



#7l tr ^r^r ^-o], ^- 7}*8 BJT^r ^ ^ Ja.^-X) BJT ol^cHi mos 

^B] ^ofl ^o]( s hift)l- 7>7^ ^ ^Hfl^ ^2.^ HS^if o]-g-*V 7 ]<% BJT 

^Jl ^lr(parameters)^ °^*r ^ 5^ S^-7> &£h 

«vx^ BJT tgtfofl ^-rfl^ ^o] 7 ^5}o| 
4^, RF IC ^1 3-§-*Rr 3<>1 7>^^^m Jl^-7> ^cf. 

5Eth CMOS ES^lif 71^- ^ ^5»f^^ 5.^.4^ BCD ^4 
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11 

*r-¥- 7}& i4H ZL<y-s] 1fi(high voltage deep 

well) ^ (drive-in) ^*Hr ^l^, 

^•Jf^s^ (LOCOS; local oxidation of silicon) ^r*g*Hr ^AQ, 

^7} LOCOS ^i$v± ^7} «V£*ll 7]^] •fflHflol^ ^ 3t) Hfl ol ^ +t§ 

TflolBl- ^^*>JL NM0S/PM0S LDD iii/£ 31 ^*Hr #7ll 

4. 

N+/P+ 41.2.^/^511 *j W ^, i^^/=5ll«?l <i^&]# ^S>JI, C0NT-PAD 
= S^l|it ^*8*Hr #711 » 

SLf-^Rr 7 A^r ^r^SLS. .SHr = 5.^ (CMOS process)!- °l-g-3r wfoj^-e). 

B^l^ (bipolar transistor) *llS«o v ^. 

IQtt 2] 

1%H1 Sl^H, ^-7] ^ Tfl °1H« ^^*VJL NM0S/PM0S LDD ^i/^sfltl^; £ 
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*8*Rr #31* ^ i^Rr 33* ^HJ SRr ^12-^ SS^lit °l-g-*r «M#er B 

3] 

«^ ^if ^ «V£.^1 7)& xflofl j/oj-o] ^ c. ^ (high voltage deep 

well) ^ (drive-in) ^*8*Rr ^^1^, 

LOCOS ^-g- , NM0S € ^ PM0S €* H^tr -f fee] 

NM0S/PM0S LDD i_$.i/= 31 ^, N+/P+ ^-2.^/2=3]°]* ^ ^ is}jL , ZL 

uM i^^/H.eflo! cg^^l- =^^tr ^, C0NT-PAD H^lif £*>3-^. 

i^Rr 53* *lJ2>: HS^CCMOS process )# °l-g-*r w r 0 l#5r 

H^*l^El (bipolar transistor) *fl^ u 0 v t! . 

4] 

^I^Hr #31 °)&<$, PIPM- HR-l-e) ^ tr =7^SRr #?ll# 

^ Strife 3# ^ Als^i o]-§-tr «Hte} X]S« 0 V 
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[5- 2] 



High Voltage Deep Well & Drive-in 



LOCOS 



I 



logic nw / pw m& 



I 



LOGIC Wei I Anneal 



I 

(PIP 

I 



[Option Process (PIP, HR-POLY etc) 



POLY GATE M£ 



NM / PM LDD S/D 



N+ / P+ S/D g£ 



S/D Anneal 



CONT - PAD Processing 
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6a] 



High Voltage Deep Well & Drive-in 



LOCOS 



Nbase / Pbase M£ v.'-v 



LOGIC NW / PW 



-S102 



-S104 



-S106 



-S108 



LOGIC Well Anneal 



I 



| Option Process (PIP, HR-POLY etc) '-}- 



I 



POLY GATE g£ 



NM / PM LDD S/D S£! 



N+ / P+ S/D S£ 



S/D Anneal 



CONT ~ PAD Processing 



-S110 
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High Voltage Deep Wei 1 & Dr ive-tn - 






LOCOS 






LOGIC NW / PW S4g 






LOGIC We 


1 1 Anneal 



I 



I 



POLY GATE 



Nbase / Pbase 



NM / PM LDD S/D S£ 



N+ / P+ S/D 



S/D Anneal 



CONT ~ PAD Processing 
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[ Option Process (PIP, HR-POLY etc) -j -S210 
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[5L 7] 
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